case, relapse, other), result of treatment (cured, and other--including: death, treatment failure, transfer out and unknown), place of residence (urban and rural), history of jailed (yes, no, or no data), HIV status (positive, negative, or no data), and type of TB (positive, negative, extra pulmonary). These data were obtained at the time of diagnosis and recorded in the TB register software. For data analysis we used descriptive statistics including frequency tables, measures of central value and measures of dispersion to describe the study variables. Age-adjusted trend and incidence of all TB cases, smear-positive and negative pulmonary TB were analyzed during 2005-11. The CochranArmitage (C-A) test was employed to test the trends over time.
To adjust for age, direct age adjustment was done by applying the population from 2005 as reference population. To determine the annual rate of percent change in TB incidence during 2005-11, we also used the following formula: The sources of TB reporting (five levels) with dichotomous variables were compared using the Chi-square test. In so doing, the level of "other" was excluded as 75% of TB reported cased were unknown. All the data were analyzed by Stata 11 (StataCorp LP, College Station, TX, USA).
Results
Of 623 registered TB patients during 2005-11, 26 cases were excluded due to exclusion criteria ( Figure 1 ). Thus, a total of 597 patients are presented in this study. cases in males was more than females. But, this proportion was no significant (P= 0.103). In contrast, older TB cases were significantly higher in public hospitals than public outpatient services (70.2 vs. 29.8, P= 0.03; Table 4 ). Of the 116 TB reported cases by public outpatient services compared with public hospitals, 79 cases (76.7%) were smear-negative TB and extra pulmonary and 23.3% were smear-positive (P< 0.001). In all, from 428 TB reported cases, 50.2% reported by public hospitals.
Discussion
The TB incidence is one of the most important surveillance indicators in public health. Although incidence and mortality of TB is declining globally except in Sub-Saharan Africa (11), but the results of present study revealed significant increase in the incidence rate of all TB classifications (56%, P< 0.001), especially in the incidence rate of new smear-negative pulmonary TB (30%) in the 2005-11 period. A similar study conducted by Salek et al. (12) , to evaluate the alterations of TB epidemiologic indices in Golestan Province, demonstrated that only incidence of smear-negative pulmonary TB has changed significantly during the study period. According to Center for Iranian Disease Control and Prevention report, the incidence rate of TB in Iran has shown a descending trend during past decades (142 in 100000 in 1964 to 14.4 in 100000 in 2012) (2) . Nevertheless, the prevalence of HIV/AIDS in Iran has changed from low to concentrate phase and the estimated number of infected people with HIV by 2014 amounts to 106000 (13) . Several previous studies have also reported TB/HIV coinfection; 30% in Brazil (14), 15.8% in western China (15), 42% in Southern Africa (16) . All of these studies have revealed that HIV infection dramatically increases the incidence of TB (17) . In addition, the rate of TB/HIV co-infection has been 2.4% in Iran in 2012 (2) . We suggest that the prevalence of co-infection in the area under study is below the national average, and this might be associated with the low demand for HIV testing in the area, as a study performed in a neighbor province, Kurdistan revealed most participants (68.9%) did not undergo HIV testing (18) . As such, people and related organizations should pay more attention to the problem of co-infection. Results of a study conducted in Congo to assess the provision of HIV/TB co-infection services in health facilities revealed that TB care was more available than HIV care and TB/HIV co-infection rates among patients were unknown in 82% of the facilities (19) . According to our findings, male to female ratio was 1.0 among TB patients, similar to the national report (11) , while WHO has reported a male/female ratio of 1.9 for the case notification rate worldwide (11) . In addition, a multi-centre case-control study conducted in three West African countries found a male/female ratio of 2.03 among patients with TB (20) . The distinction between public health risks of infection and different lifestyles may account for this gender difference. For example, a recent study conducted by Atre et al. (21) to examine community perceptions of TB-related stigma showed that concealment of a disease such as TB happened more among females because of fear of losing social status, marital problems, or harmful reactions from the community. In the present study, a large number of the TB/HIV co-infected patients were in the 31-60 year age group (91.7%) with the mean age of 36.2 (±6.2) years and also were male. The fact that the highest occurrence was found in the 31-60 year age group suggests that the co-infected patients are individuals in the most productive phase of their life, which leads to economic losses and subsequently has social repercussions for patients, families, and society. These data are in agreement with those reported in the literature (14, 22) which confirm that TB/HIV co-infection is more common in males.
There was a statistically significant difference between gender and age groups (P< 0.001). Codlin et al. (23) showed that highest number of notified TB cases are in the 15-34 year age groups in both males and females, disproportionately more in females.
There are a number of reasons justifying the high occurrence of TB in younger women compared to younger men; among others, adult women are more likely than adult men to have a close contact with TB patients because young women in this community mostly perform the nursing roles within the family. As shown in Table 2 , the recent close contact with TB patients is more common in females than male (P= 0.018). Women are more likely than men to have strains in common with other patients (24) . The results of this study revealed that being smear-positive and age of 60 years or more were the most important predictive components of reporting source type which could be used for planning TB program. On the other hand, public hospitals were more likely than public outpatient services to report both smear-positive cases and patients aged 60 years or more. But, there was no significant difference between reporting system in terms of gender. In this study, the public hospitals (50.2%), public outpatient services (27.1%), and private sector (17.8%) had the highest rate of reporting that is in concordant with other studies (6) . Accordingly, the private system is one of the most effective sectors in TB program (25, 26) , but their involvement in reporting smear-positive TB is extremely less than public health system (as shown in Table 4 ). In another study performed by Masjedi et al. (27) to determine TB detection in the private sector in Tehran, 87.3% of TB cases have been diagnosed by the private sector. In that study, authors concluded that the private sector plays a significant role in TB detection, but there is poor cooperation and communication between the private and public health systems. Although, health insurance system in Iran, and even in rural areas, has a high coverage, the rate of reporting from this sector was 4.9%. As a result, involving the insurance organizations in TB program is necessary (6) .
Limitations
This study was associated with a number of limitations. First, there probably is different sensitivity on diagnosis of extra pulmonary and smear-negative cases because of different physicians. Second, diagnosis of extra pulmonary cases was usually done based on clinical diagnosis instead of biopsy. Third, 22% of source reporting (127 from 597 cases) was unknown. These issues may raise the possibility of information bias. Another limitation of this study was that the information of some variables such as HIV status and prison history of patients has not been directly investigated. Information about these factors was based on self-reported responses. Accordingly, self-report may again be a cause of potential information bias and underestimate real status of the variables. Notwithstanding, our study used a data with seven years period, the results may not be generalisable to the other areas.
Conclusion
Although, the incidence rate of TB in Hamadan Province is lower than country's average, increasing trend of TB incidence is not concordant with its decreasing trend in Iran. Upward trend in HIV prevalence and the importance of TB co-infection with HIV as an alarm should be considered. An epidemiological study is required to evaluate risk factors associated with TB to identify ways to decrease the prevalence of TB.
Implications for policy makers
• Involving private sector in tuberculosis (TB) program is necessary due to high volume of private physicians practicing in Iran.
• As quality of data is very important in strengthening TB program performance, knowledge of TB coordinates should be improved.
• The presence of the concurrently high HIV prevalence can be an alarm for policy-makers; as someone with HIV infection is much more likely to develop TB disease than someone without HIV infection. • In the region under study, contrary to country's average, the incidence of TB is increasing. This calls for future studies to identify factors associated with TB occurrence.
Implications for public
The results of our study showed that the incidence of tuberculosis is increasing. Therefore, there is a need for health education to inform public about the factors associated with TB disease including overcrowding, lack of knowledge, poverty, co-infection with HIV, and so on. Moreover, tuberculosis co-infection with HIV is one of the preventable causes of death. Accordingly, improving public awareness of HIV risk is urgently needed.
